Spindle checkpoint component Mad2 contributes to biorientation of homologous chromosomes.
Cell cycle checkpoints sense defects in chromosome metabolism, halt the cell cycle, and activate pathways that repair the defects. The spindle checkpoint arrests the cell cycle in response to defects in the interaction between microtubules and kinetochores (the proteinaceous complex assembled on centromeric DNA), but no repair function has been demonstrated for this checkpoint. We show that the roles of two spindle checkpoint components, Mad2 and Mad3, differ in meiosis I. In the absence of Mad2, meiosis I nondisjunction occurs at a high frequency and can be corrected by delaying the onset of anaphase. The absence of Mad3 does not induce nondisjunction, even though mad3Delta cells cannot arrest the cell cycle in response to kinetochores that lack either microtubules or tension on the linkage between chromosomes and microtubules. The two proteins have different roles in chromosome alignment. Compared to wild type and mad3Delta cells, mad2Delta mutants are slower to attach homologous chromosomes to opposite poles of the spindle. This observation suggests that Mad2 plays a role in reorienting chromosomes that are incorrectly attached to the spindle as well as delaying the cell cycle, whereas Mad3 is needed for the cell cycle delay, but not for chromosome reorientation.